Issue: Relative Threats to Forest Health

The intent of this issue is to:

e |dentify areas where invasive plants threaten forest health
e |dentify areas where damaging insects threaten forest health
e |dentify areas where disease threatens forest health

e |dentify areas where climate change may increase stress to forests

Discussion: Forests and tree canopy face many different kinds of threats. The purpose of

this issue is to identify the most significant biological threats. These include forest insects and
diseases that result in tree mortality, noxious (invasive) species which can compromise the
health and composition of forest stands, and climate change, which may modify current ranges
of forest species, adding additional stresses to forests. Not only do stresses to forests from
these factors damage forests, they have an ecological, social and economic impact as well. They
impact markets, recreation, wildlife habitat and can exacerbate uncharacteristic wildfire. The
areas identified within this issue are where these problems currently exist or are likely to exist
in the near future, and where management activities can minimize these threats. Other issues
within the State Assessment of Forest Resources (SAFR) address areas where forests and tree
canopy can help mitigate the causes of some of these threats.

Data Used:

Data used for this issue were divided into three main categories as follows:

1. Forest Inspect Pests and Diseases, comprised of:
a. Balsam Wooly Adelgid, using joint USDA Forest Service and Idaho Department of

Lands joint Balsam Wooly Adelgid (BWA) ground survey data, and Hydrologic
Unit code (HUC) 6" level (watersheds) (http://inside.uidaho.edu/)

BWA can be a serious pest of subalpine fir, especially in areas where this is the
primary forest species providing shade for streams. Loss of canopy in these areas
can impact water quality and fish populations downstream. Due to the slow
spread of BWA and the relatively small size of infestations, how best to express
this issue was challenging. An annual rate of spread was determined, but it was
small enough that affected areas would not have any real impact on the forest
health risk issue. Instead, we took the location of infestations (point data) from
on-the-ground joint Forest Service/IDL BWA delimiting surveys (years
1990,1991,1997, 1998, 2006 and 2007), and identified the 166 watersheds (6th
order Hydrologic Unit Codes) in which they fell. These watersheds were

DRAFT TWO August 10, 2009 Page 1 of 6


http://inside.uidaho.edu/

DRAFT TWO

converted to a 30 m raster grid and reclassified with a value of one if BWA is
present, and zero if not. This serves more as an indicator that BWA is something
to be aware of in these watersheds, but the value is low as it does not indicate
the actual size and extent of infestations.

White Pine Blister Rust

This layer was developed from 1) a potential vegetation layer and 2) a table
delineating likelihood of Western White Pine. The U.S. Forest Service’s Idaho
Panhandle National Forest provided both datasets. The table was joined to the
layer and the data reclassified into three classes. Per recommendation by Carol

Randall, U.S. Forest Service Entomologist and Tom Eckberg, Idaho Department of
Lands Forest Health Resource Specialist, excellent likelihood was assigned a
value of five, good likelihood a value three, and poor or fair were assigned a
value of zero. The objective of the layer is to identify probable areas of concern
for Blister Rust, which parallels western white pine habitat. This layer will also
serve as a proxy for root disease concerns. Areas that have been affected by
blister rust and no longer have white pine now support grand fir and Douglas-fir,
which are the most susceptible to root disease.

Mountain Pine Beetle, using 1990 — 2008 Forest Service aerial survey data
(http://www.fs.fed.us/r1-r4/spf/fhp/aerial/gisdata.html) and selecting out
Mountain Pine Beetle (MPB) on lodgepole pine

The polygons of MPB mortality on lodgepole pine for the years 1990 through
2008 were examined to see if direction and distances could be detected from
one year to the next. While direction proved elusive, a mean spread distance of
2,314 meters was calculated. The polygons of MPB mortality for the above years
were merged and dissolved into mortality centers, and buffered four times using
the mean spread distance as the buffer. Then, the first buffer ring and the base
polygon were removed as these comprise areas where the MPB has killed the
suitable trees or where damage is likely done, but not yet visible. The resulting
layer was converted to 30 m raster grid cells and reclassified. The data was
further refined by applying a mask so that only areas of predicted infestation in
lodgepole pine are shown. Since the areas represent probability of infestation,
the closer they are to the original infestation, the greater the likelihood of
infestation. The three remaining buffered rings around each polygon were
given values of five, four and three as they radiated outward from the
infestation.

Tussock moths were identified as the most serious insect and disease threats to
forest health on state and private forestlands. The most critical areas were
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identified using 1990 — 2008 Forest Service aerial survey data and historical
refinements. (http://www.fs.fed.us/r1-r4/spf/fhp/aerial/gisdata.html)

Tussock moth populations tend to be cyclic, building to significant levels in
predictable locations every 8-12 years. Currently, we are in a population growth
phase, and expect increased damage over the coming years. This Tussock Moth
layer was developed by identifying the 6™ level Hydrologic Unit Code (HUC)
watersheds with tussock moth presence from aerial detection surveys and then
rating them based on severity suggested by an entomologist team consisting of
Carl Jorgensen (USFS), Tom Eckberg (IDL), and Carol Randall (USFS). Watersheds
were converted to a 30 m raster grid and reclassified with one (low threat), three
(moderate threat), and five (high threat)

2. Terrestrial noxious weeds, consisting of:
a. ldaho State Department of Agriculture (ISDA) listed terrestrial noxious weeds
from March 2009 (http://inside.uidaho.edu/)
b. Weed presence in Idaho from the Bureau of Land Management (BLM)
consolidated dataset from December 2005 (http://inside.uidaho.edu/)

Includes data from the BLM Boise, Twin Falls, Idaho Falls and Coeur d’Alene
Districts and the Idaho Department of Agriculture

c. Hydrologic Unit code (HUC) 6" level (watersheds)

Process: The 2009 ISDA layer was combined with the 2005 BLM consolidated dataset to
develop statewide coverage of noxious weeds in Idaho. All plants and weeds not listed
on Idaho states 57 noxious weed list were removed from the list. A list of the 57 noxious
weeds is located at:
(http://www.idahoag.us/Categories/Plantsinsects/NoxiousWeeds/watchlist.php). This
new dataset was converted into a 30 m resolution raster grid. Percent coverage of the

noxious weeds within each 6th Level HUC were obtained taking the total count of
noxious weed pixels, converting these pixels into area and dividing by total area of HUC.
Percent coverage was then reclassified using natural breaks into 3 classes, with values
from zero to three.

3. Climate change, consisting of:

a. Current range (2000) and predicted habitat range in 2030 for Ponderosa Pine
b. Current range (2000) and predicted habitat range in 2030 for Lodgepole Pine
c. Current range (2000) and predicted habitat range in 2030 for Douglas Fir

The three keystone indicator species were selected for this sub-issue by a subset of the
Core Development Team working specifically on the Forest Health Risk issue. Climate
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shift data used for these three species was developed by Gerald Rehfeldt et al.
Processes and assumption used in the modeling are described in the paper “Empirical
Analysis of Plant-Climate Relationships for the Western United States” published in the
International Journal of Plant Science, Volume 167(6) pages 1123-1150, in 2006.

Process: We used current range of these three species and compared it with the
predicted habitat range in 2030. For each species, where the habitat was the same in
2000 and 2030 a value of zero was given. Where the habitat changed from 2000 to 2030
a value of one was given. Habitat changes included both areas where the habitat moved
into a new area that it did not occupy earlier and areas where the habitat would no
longer occur. These areas represent potential areas of additional stress, but also identify
areas where consideration of climate change impacts may help inform species selection
when replanting is planned.

The habitat change values for the three tree species were added together giving a
climate change layer with values of zero — three. A value of zero indicates areas where
the current and predicted habitat ranges for the three species did not change. A value of
one indicates areas where one of the three species had a change in habitat, two
indicates areas where two species had a change in habitat, and three indicates areas
where three species had a change in habitat.

Issue Process—Draft Two (Current):

Attendees at the July 14, 2009 Stakeholder meeting discussed the importance of the Mountain
Pine Bark Beetle (MPB) as a serious pest problem in Idaho, and that the first draft of the Forest
Health Risk map was not adequately capturing this threat. In the first draft of this issue map, all
the layers described below were added together and classified into five groups through natural
breaks (see Issue Process—Draft One below). This method rated as the highest priority, those
areas where a combination of the sub-issues were most problematic—the more there were and
the higher their threat, the greater the priority of that area. Areas of potential MPB defoliation,
however, were often in areas that did not necessarily include many of the other threats, so did
not show up as high priority on the final Forest Health Risk issue map. However, many at the
meeting felt that MPB was, by itself, a serious forest health threat due to its rapid spread and
devastating impact on Idaho forestlands.

To resolve this issue, the MPB data were removed from the other forest health risk datasets.
These other datasets (sans MPB) were added together and stratified into five classes of relative
risk (1-5) through natural breaks. The MPB data, classified as medium, high and very high risk
(3-5) were then merged with this combination of the other datasets, with the highest value
from either dataset used as the value for each cell (see table below). For example, an area that
received a value of five for the combination of forest health risk threats OR a score of five from
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the MPB dataset received a score of five. This elevated the importance of MPB as on par with
the combination of all others forest health threats. Forest Health professionals in FS Regions 1
& 4 and at the IDL concurred with this weighting, and felt the final map more closely reflected
the National Forest Health Risk Map for Idaho.

Balsam Wooly Adelgid .......cc.cccoeuneeenneee. 1 points ) Priorit
White Pine Blister Rust / Root rot........... 5 points riority
Tussock Moth........eeeiiiiveiciiiiieecceeie, 5 points > low Low-Moderate Moderate Moderate-High High
Noxious weed presence...........ccccueeeennee. 3 points 1 2 3 4 5
Climate change.....ccocccevevveesceesceeesenne, 3 points
TOTAL POSSIBLE.........cccvvveiiirennnisnnnnnn 22 points )

o . Low Low-Moderate Moderate Moderate-High High
Mountain Pine Beetle ........c.ccccevvreennene. 5 points 3 4 5

Issue Process—Draft One (Old): To develop the map for this issue, each of the above

layers were added together and classified into five groups through natural breaks, where a
score of five identifies areas of greatest threat. The highest potential scores for each cell are:

Balsam Wooly Adelgid .......cc.cccoeuveennnne. 1 points
White Pine Blister Rust / Root rot........... 5 points
Mountain Pine Beetle ........cccceeevuveeeennnee. 5 points
Tussock Moth.....ccceeeeiiiiiiccieeecee e, 5 points
Noxious weed presence........ccccecveeeenee 3 points
Climate change.....cc.ccceveeeisiieeiiiiisienne, 3 points
TOTAL POSSIBLE.........ccccoevenirrennciennnnnnn. 22 points

Data Considered, but not used:

The Core Development Team considered forest fragmentation within this issue, as forests fragmented
by roads, developments or other land cover changes could increase spread of noxious weeks and,
potentially, insects. The National Forest Fragmentation dataset recommended by the USDA Forest
Service on their State Assessment website is at a scale of 1km raster grid, which is roughly 1,000 times
more coarse than the 30 m resolution of this assessment. For this reason, these data were not used. The
team also considered road density as a different way to measure fragmentation, but this was not felt to
be a significant driver for this issue. It was also felt that development and recreation pressure informed
addressed fragmentation within that issue.

The team also considered using the National Forest Insect and Disease Risk Map but, like the
fragmentation dataset, it was at a 1km resolution, far too coarse for this assessment.
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Disclaimer:

This map has been compiled using the best information
available to the Idaho Department of Lands at the time
and may be updated and or revised without notice.

In situations where known accuracy and completeness
is required, the user has the responsibility to verify the
accuracy of the map and the underlying data sources.

Source Layers:

Layer was created by evaluating and summing several
contributing forest health layers (insect and disease,
noxious weeds, and climate change). Sources for layers
included USFS, ISDA, BLM and Climate change as
addressed by Gerald Rehfeldt et al. in the paper
“Empirical Analysis of Plant-Climate Relationships for
the Western United States” published in the International
Journal of Plant Science, Volume 167(6) pages
1123-1150, in 2006.
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